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The objective of this study was to review revenues and expenditures for the state highway
system in Montana to determine if the various users of the system were equitably sharing tlie 

J

costs of providing thcm with highway service. This study was an update ortn" 1992 cost
allocation study, and it was conducted in light of several-chang", tf,"t have occurred since that
study with respect to the funding and use of the highway system. These changes include
revisions in fuel tax rates, adoption of a new basis and s*eaue for levying -11T,o, carrier fees,
changes in patterns of vehicle use, changes in expenditure patternr, *di*ironements in the data
and methodologies availabl.e to support cost allocation stu&es. The study was based on historical
revenues and expenditures in the period 1994 to 1996. During this period, an average of
$n1,267,000 in revenue was collected annually from system users to be used on the highway
system, while an average of $320,842,000 was spent each year to provide these users with
highway service. State funds accounted for 66 and 52 p"d"nt, respectively, of the revenues and
expenditures on the state highway system. The remaining revenue was collected by the federalgovemment, and the remaining expenditures were funded from the federal Highway Trust Fund.
Note that average annual expenditures exceeded programmed highway revenues by lg percent
during the study period. While state revenoc uni eipenditures were on the same order of
magnitude each year,.th9 federal government spent an average of 68 percent more money on
federal 1d highways in Montana than they colilcted in highway revenue from the users of this
system' While the 1992 study heated only state derivqd t"-u"noi and subsequent expenditures ofthis revenue on the highway system, ttris ltuay was expanded to also include an analysis of
federal funds collected and used on the stat" high*uy ryrt"ro in Montana.

The steps requiredlo accomplish the objectives of this study consisted of:1) allocating the revenue used to fund the highway system back to the vehicles from
which it was collected,

2) allocating the costs of providing highway service back to the vehicles whose
demands occasioned them, and

3) comparing these allocated revenues and allocated costs to determine if highway
users have been equitably sharing the expense of providing thenwittr higtrway
service.

This approach to assessing equity of user fee payments, referred to as the ..cost 
occasioned,,

approach to highway cost allocation, is the mosicommonly used approach forperforming such
studies (and it was the primary approach used on the recent federalcost allocation study). The
revenues considered in these analyses consisted only ofrevenues subsequently used to fund
construction, operation, or maintenance of the state 

-highway 
system. The expenditures

considered in these analyses were the direct agency costs incurred during each year of the studyperiod; external costs associated with the exisienci and use of the highw"ay ;y;A (costs of
'ix



congestion, environmental impacts, etc.) were not included in this study. While these external
:osjs may be significant, they presently can not be calculated with sufficient confidence toinclude them in this study.

with respect to state revenues used to fund the highway system, personal vehicles(automobiles and 
-pitqp!), single units (tnrcks and busse"s), and combination trucks were foundto be responsible for 65, 9, and 26 percentof this revenue. State funds used on the highwaysystem came almost exclusively from user taxes and fees. Sources of state t igt *"y revenuesincluded fuel taxes (81 percentj, weight re-eq (fz p"t*tnl, new vehicle sales tix receipts (5percent), and other miscellaneous fees and disbursr*"nt, 1z percent). Records available onthese revenues generally consisted of the total revenue .ott!"tra, ,itr, onrv 

"o-ir,a 
informationon their source by vehicle t1pe. Thus, the revenue allocation process consisted of using anyinformation that was availabie on revenue.by.vehicle typ", i" conjunction witrr knowledge of thebasis upon which the taxes and fees were levied, to 

"rd-ut, 
fee paynent, uy u"r,i"le class.Personal vehicles, single units, and combination truck, *"r" found ti be responsible for

:.1'.9' and 40 percent of federal highway revenue attributable to Montana. Sources of federalhighway revenues were similar in type to those of the state, and included fuel taxes (g1 percent),truck and trailer sales taxes (12 percJnt), heavy vehicte use taxes (5 percent), and tire taxes (3percent).
with respect to expenditures on the higlrwav system, personal vehicles, single units, andcombination tnrcks were found to be responsiute ror d7,8, and2lpercent of expenditures ofstate funds on the system. state funds were used on all the activities associated withconstructing, maintaining, and operating the state highway system, including general operations(6 percent), construction (41 percent), muintenancr 6z p"r."nt), highway patrol (10 percent)bond interest (4 percent) and other miscellaneous activii", 1z p"r""ng. The expenditureallocation process gonsisted of using engineering and other i"l"ipiil1" t"i""^p*rvrical demandsfrom specific vehicles to certain featuresof ttre i'ighwav rv.** (e.g., heavy tnrcks and thickerpavements), and then assigning costs to these featires ortir" sysrem.
Personal vehicles, single units and combination kucks were found to be responsible for59,6, and 35 percenj 9i!h" expenditures of federal funds on the state highway system. Thesefederal cost responsibilities differ from those of the state because federal funds, by law, wererestricted to funding constnrction activities.
The revenue and expenditure allocations given above were used to calculate equity ratiosfor the different classes of vehicles that use tle hi--ghway ,yrt"*. These equity ratios weredefined as the percent of allocated revenues for a iehici" ,tu., divided by the percent ofallocated expenditures. Thus, an equity ratio greater than one indicated that a group of vehicleswas overpaying their cost responsibility relative to the other vehicles in the traffic sheam(percent of revenue exceeds percent of expenditures), while an equity ratio less than one

indl-9ated 
that they were-underpaylng theii cost t"rponriuiiiiy relative to other vehicles in thehaffic sgeam (percent of revenues less than p"o"rrt or-"*p*ditures).

Following ttrg 
9e1i1v 

ratio approach, users of the Jtate trigtrway system were generallyfound to be paying their fair share of the costs_of providing tpry with highway service. Equityratios of 0'96, 1"17, and 1.04 were calculated ror i.tr*J"vehicles, single units, and combinationtrucks, respectively, for state revenues and 
"*p"nditor"s 

on the rtigir*"i-ryri"* These ratiosrange closely around 1.00; they indicate that persona venictes were nominally under paying therelative cgsts of providing thgm with highway service, rrtil" single units and combination tuckswere nominally over paylng the relative costs of providing them with highway service. Greater



disparities in equity were observed between the individual vehicle classes within the broad
categories of personal vehicles, single units, and combination trucks. TVithin the category of
personal vehicles, the equity ratios for automobiles and pickups were 0.86 and 1.14, rlsplctively,
indicating automobiles were relatively under paylng theirrelative cost responsibility while
pickup trucks were over paylng their cost responsibility. Within the category of single units, 3
and 4+ axle single units were found to be significantly over paying their ielative cost
responsibility, with equity ratios of 1.85 and2.l3,respectively. Connersely, busses were found
to be significantly under payrng their cost responsibility, wittran equity ratio of 0.42. Theequity
ratios for combination tnrcks ranged from 0.81 to 1..88, with the lowesi equity ratios calculatld 

-

for the largest double trailer configurations. Disparities were also observ.a iot individual
vehicles of the same configuration operating at different weights. A five axle tractor, semi-trailer
registered at 80,000 pounds, for example, was found to have an equity ratio of 0.9 at an
operating weight of 80,000 pounds, while its equity ratio increased to 1.2 at an operating weight
of 70,000 pounds.

The equity ratios calculated for federal revenues and expenditures for the highway system
were 0.87, 1.44, and 1.1.4, respectively, for personal vehicles, single units, and combination
trucks. Federal equity ratios, in general, ranged more widely around 1.00 than state equity ratios.
Some of the trends observed in the state equity ratios by vehicle class were also observed in the
federal equity ratios, that is, a) automobiles had an equity ratio less than 1.0, while pickups had
an equity ratio greatel than L.0, b) large single units (3 and 4+ axle) had equity ratios
significantly greater than 1.0, and c) busses had an equity ratio considerabiy tower than 1.0.
Results from this analysis of federal financing of the higtrway system were compared with those
determined by the Federal Highway Administration (tr'ltWe)in m"irrecent federal highway cost
allocation study. The equity ratios determined in that study for personal vehicles, single units,
and combination bucks were 1.05, 0.86, and 0.95, respectively. While FIfWA's results differed
from those obtained in this study, it is important in addressing this difference to recognize that all
highway users in Montana under pay their federal cost responsibility for highway sewice. Thus,
the equity ratios obtained in this study simply indicate thai single units ana-combination trucks
are under paylng their cost responsibility less than personal vehicles. Personal vehicles, single
units, and combination trucks were found to be under paylng their cost responsibility for feJeral
expenditures on the Montana highway system by 0.71, 0.53, and 2.77 cenisper mile,
respectively.

Equity ratios for combined state and federal funds used on the highway system ranged
fairly closely around 1.00 for the broad vehicle classes considered in tfriJstuAy. Equity raios of
0.95, 1.28, and 1.00 were calculated for personal vehicles, single units, and combination trucks,
respectively.

The equity of state highway revenues and expenditures by vehicle class was also
investigated using highway cost allocation software being developed by FTIIIA. Note that only
a preliminary version of this software was available at the time of this rtoay. The software is
being developed from the analysis algorithms assembled forthe recent fediral highway cost
allocation study. The software uses the same cost occasioned approach to highway cost
allocation as was used by Montana State University MSU) in tfri analysis de-scribed above. The
FIIWA software was run using the same input data and allocation stratlgies as were usedin the
MSU analysis- The FIIWA software produged equity ratios of l.M, 1.0-0, and 0.91, respectively,
for personal vehicles, single units, and combination trucks. As observed in the MSU analysis, 

-

these ratios are all clustered closely around 1.0. The primary difference between the MSU and



FIIWA results was a consistent shift in the magnitude of the equity ratios with vehicle size. TheMsU analysis indicated n9*14 underpayment of relative cosiresponsibility by personal
vehicles wlth an equity ratio of 0.96, while the FWHA software indicated a nominal over
payment of cost resporrsibility for personal vehicles with an equity ratio of 1.04. This situation
was reversed for combination vehicles, with the MSU ana fffWA analyses generating equity
ratios of 1.04 and 0.91, 

ryspectively, for these vehicles. This difference in dsults was very
specifically traced to differences in the allocation of pavement constnrction costs on the non-
interstate NHS and sgconlarvnighway systems. TG FIrwA analysis uses a new pavement
deterioration model developed for the federal cost allocation study. While this model
implements a contemporarymechanistic approach to pavement diterioration, the model has not
been extensively exercised or evaluatea outiiae of the federal cost allocation effort. Additional
work needs to be done to insure that the perfoqrgce of pavements in Montana is being
accurately represented tljh" FIIWA program. Note thaf considerable work has been done to
customize the AASIITO ESAL model of pavement deterioration used in the MsU analysis so
that it reasonably represents actual road pirformance in Montana.

Elimination of the new vehicle sales tax and the implementation of a new light vehicle
fee schedule (actions of the 1999 Montana state legislaturejwerc expected to have minimal
impacts on the equity3ld sufficiency of state funds used on the highway ryrtr*. other actions,
however, that could affect user equity at the state level and that miy therefore merit future
consideration are a) the increase in construction spending expected under the re-auth oized,
federal highway bill and b) the assumption by the state oTreJponsibility for maintenance
activities on the secondary system beginning in the year 2000.
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